The main goal of this paper is to study the Hyers-Ulam-Rassias stability of the following Euler-Lagrange type additive functional equation:
Introduction and preliminaries
A valuation is a function | · | from a field K into [, ∞) such that  is the unique element having the  valuation, |rs| = |r||s| and the triangle inequality is replaced by |r + s| ≤ max{|r|, |s|}. (b) rx = |r| x for all r ∈ K and x ∈ X; http://www.advancesindifferenceequations.com/content/2012/1/111 (c) the strong triangle inequality holds:
x + y ≤ max x , y for all x, y ∈ X. Then (X, · ) is called a non-Archimedean normed space.
Definition . Let {x n } be a sequence in a non-Archimedean normed space X.
(a) A sequence {x n } ∞ n= in a non-Archimedean space is a Cauchy sequence iff the sequence {x n+ -x n } ∞ n= converges to zero; (b) The sequence {x n } is said to be convergent if, for any ε > , there is a positive integer N and x ∈ X such that x n -x ≤ ε, for all n ≥ N . Then the point x ∈ X is called the limit of the sequence {x n }, which is denoted by lim n→∞ x n = x; (c) If every Cauchy sequence in X converges, then the non-Archimedean normed space X is called a non-Archimedean Banach space. 
(b) the sequence {J n x} converges to a fixed point y * of J;
In this paper, we prove the generalized Hyers-Ulam stability of the following functional equation: If the problem accepts a solution, we say that the equation D is stable. The first stability problem concerning group homomorphisms was raised by Ulam 
for all x  ∈ X . Similarly, by putting x  =  in (.), we get
for all x  , x  ∈ X . Replacing x  and x  by
for all x, y ∈ X . Letting y = -x in (.), we get that f (-x) + f (x) =  for all x ∈ X . So the mapping L is odd. Therefore, it follows from (.) that the mapping f is additive. Moreover, http://www.advancesindifferenceequations.com/content/2012/1/111 let x ∈ X and  ≤ k ≤ n. Setting x k = x and x l =  for all  ≤ l ≤ n, l = k, in (.) and using the oddness of f , we get that f (r k x) = r k f (x).
Using the same method as in the proof of Lemma ., we have an alternative result of Lemma . when 
for all x  , . . . , x m ∈ X. Then there is a unique Euler-Lagrange type additive mapping EL :
Then we get the following inequality:
for all x j ∈ X. Similarly, letting x j =  in (.), we get
for all x i ∈ X. It follows from (.), (.) and (.) that for all
Replacing x i and x j by
and y r j in (.), we get that
for all x, y ∈ X. Putting y = x in (.), we get
for all x ∈ X. Replacing x and y by x  andx  in (.) respectively, we get
for all x ∈ X. It follows from (.) and (.) that
for all x ∈ X. Replacing x by x  in (.), we obtain
Consider the set S := {g : X → Y ; g() = } and the generalized metric d in S defined by
where inf ∅ = +∞. It is easy to show that (S, d) is complete (see [] , Lemma .). Now, we consider a linear mapping J : S → S such that
for all x ∈ X, and so
for all g, h ∈ S. It follows from (.) that
By Theorem ., there exists a mapping EL : X → Y satisfying the following: () EL is a fixed point of J, that is,
for all x ∈ X. The mapping EL is a unique fixed point of J in the set
This implies that EL is a unique mapping satisfying (.) such that there exists μ ∈ (, ∞) satisfying
This implies the equality
with f ∈ , which implies the inequality 
for all x  , . . . , x m ∈ X and n ∈ N. So EL satisfies (.). Thus, the mapping EL : X → Y is Euler-Lagrange type additive, as desired. for all x  , . . . , x ∈ X. Then, the limit EL(x) = lim n→∞  n f ( x  n ) exists for all x ∈ X and EL : X → Y is a unique Euler-Lagrange additive mapping such that
for all x ∈ X.
Proof The proof follows from Theorem . by taking ϕ(x  , . . . ,
In fact, if we choose L = || -r , then we get the desired result.
be a mapping with f () =  satisfying the inequality (.). Then, there is a unique Euler-Lagrange additive mapping EL
Proof By (.), we have
for all x ∈ X . Let (S, d) be the generalized metric space defined in the proof of Theorem .. Now, we consider a linear mapping J : S → S such that
for all g, h ∈ S. It follows from (.) that
This implies that EL is a unique mapping satisfying (.) such that there exists μ ∈ (, ∞) satisfying
for all x ∈ X. http://www.advancesindifferenceequations.com/content/2012/1/111
with f ∈ , which implies the inequality
This implies that the inequality (.) holds. The rest of the proof is similar to the proof of Theorem ..  n exists for all x ∈ X and EL : X → Y is a unique cubic mapping such that
for all x ∈ X .
Proof The proof follows from Theorem . by taking ϕ(x  , . . . ,
In fact, if we choose L = || r- , then we get the desired result.
Non-Archimedean stability of the functional equation (1.1): a direct method
In this section, using a direct method, we prove the generalized Hyers-Ulam stability of the cubic functional equation (.) in non-Archimedean normed spaces. Throughout this section, we assume that G is an additive semigroup and X is a non-Archimedean Banach space.
for all x  , . . . , x m ∈ G and let for each x ∈ G the limit To prove the uniqueness property of EL, let A : G → X be another function satisfying (.). Then 
EL(x) -A(x)
for all x ∈ G. Therefore A = EL, and the proof is complete. 
